Abstract
nucleation-growth and/or dissolution of minerals are envisaged and these reactions can be 10 enhanced by high in-situ temperatures (80-110°C) and pressures (100-400 bar). Toxic 
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Pure goethite, pure calcite and a goethite-calcite composite were synthesized as mineral 11 analogues for a given simplified potable aquifer. In this experimental study powdered and 12 high-purity minerals were used in order to increase their surface reactivity and also to CO 2 is intruded into the system (see Table 1 ). In our study, the pH (measured ex-situ) changes 21 drastically when CO 2 is intruded into the system (Fig. 2b) . In this context, the intrusion of curve") when CO 2 was intruded into the system (Fig. 2b) . This is in agreement with the 2 literature, in the fact that the goethite is stable over a broad range of pH values (from 3 to amounts for all the ions investigated were also normalized with respect to the available 10 surface area in the calcite system (3g*7m 2 /g). Here, the major result is the fast, strong (Fig. 3a) . We also note that arsenite As(III) and 21 selenate Se(VI) were completely remobilized from the calcite when CO 2 was intruded into the 22 system. Conversely, a more complex behavior was observed in the case of selenite Se(IV); in 23 fact, a given amount of dissolved Se(IV) was re-adsorbed on the calcite by CO 2 intrusion. goethite-calcite system (see Fig. 3a and 4a) . This was probably due to different textural 20 properties between pure calcite (nanosized) and calcite contained in the composite (sub-21 micrometric) (31-32). On the basis of the results obtained with the calcite system, we assume 22 that such high adsorption is controlled preferentially by the calcite contained in the composite.
23
Additionally, these two adsorbed heavy metals were scarcely perturbed by CO 2 intrusion into 24 the system; this is in complete agreement with the calcite system ( Fig. 3a and 4a ). Concerning adsorbed on the calcite and/or goethite before and/or after CO 2 intrusion into the system (Fig.   5 2a and 3a). This highly mobile ion had not presented any adsorption affinity with the goethite-6 calcite composite (Fig. 4a) . Finally, mineral dissolution could be intensified by CO 2 intrusion 7 in this way; we assumed that the goethite contained in the composite was extremely stable in intrusion, reaching about 340mg/L at the end of the experiment (48h) (Fig. 4b) . As mentioned 12 above, calcite dissolution may moderate the decrease in pH and such dissolution is not related 13 directly to the remobilization of adsorbed heavy metals (e.g. Cd and Cu). the goethite, as observed in the pure goethite system when CO 2 is intruded (Fig. 2a) . into the system, but it intensifies calcite dissolution, which plays a buffering role. On the other 8 hand, arsenite As(III) is significantly adsorbed on goethite, but is partially remobilized by 9 CO 2 intrusion. Finally, our results confirm the low or even insignificant adsorption affinity of 10 selenate Se(VI) with calcite and/or goethite. The latter oxyanion is reputed to be a very highly 11 mobile element in natural oxic environments. 
